during the past twenty years we have been involved in developing physically based prediction calculations for sonic booms and other non-linear atmospheric waves. Early work developed a calculation method for the effects of atmospheric absorption and dispersion on sonic booms in a quiescent atmosphere. The validity of this method has been confirmed by recent collaborative work with the University of Texas [J. Acoust. Sot. Am 100 (5), 3017-3027 (1996)]. More recently, we have been working on a method of predicting the effect of turbulence on sonic boom waveforms in the planetary boundary layer. W have employed a Monte Carlo approach so that histograms of measured variables which are needed for environmental assessment can be developed, rather than a single average value [J. Acoust. Sot. Am 99 (1), 147-152 (1996)]. This prediction method can be combined with earlier sonic boom propagation algorithm to predict the ensemble of received waveforms at the ground, given the wave form in the vicinity of the aircraft, based solely on physical considerations, The generation of-sonic booms by supersonic aircraft and the subsequent propagation from source to receiver was intensely studied during the 1960's. Following a decision not to build a commercial SST in the U. S., interest in this country waned. Yet a few research groups continued to examine and develop theory to explain the data collected in the 60's. One feature of that data which received considerable interest was the rise time at the leading edge of the sonic boom. This rise time is typically of the order of a few milliseconds and is responsible for much of the audible noise we associate with the boom.
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Sonic boom rise times were found to be shorter for higher amplitude shocks but were always greater than expected from theory that only accounted for viscous losses. Pierce [1] Piotkin [2] , and others speculated that the observed rise time was a result of turbulence. Recordings of sonic booms at the top of very high towers were more repeatable and had rise times less than observed at ground level though still greater than predicted. This observation that much of the discrepancy between experiment and theory occurred in the lower thousand feet or so of the atmosphere supported the hypothesis that turbulence is responsible.
Some of the greater than expected rise times were successfully attributed to molecular relaxation [3] . Introducing relaxation gives computed rise times much greater than predicted when considering only viscous losses but, in most cases, still at least slightly less than measured.
This observation was confirmed by controlled measurements on the shock wave generated by supersonic projectiles [4] .
There was a resurgence of interest in Sonic Boom rise times about a decade ago associated with a new thrust to develop a supersonic transport, By that time, the role of turbulence and molecular relaxation was generally accepted so new experiments were designed to take into account these phenomena. One set of experiments was conducted at White Sands Missile Range in New Mexico [5] . During this series of tests, the state of the atmosphere was carefully documented while the sonic boom waveforms were being recorded. This set of data can be used to illustrate the importance of turbulence in determining sonic boom rise times.
Having established that turbulence does, indeed, affect the rise time of sonic booms, the next step was to create a computational approach to include turbulence in rise time pi&dictions. The method selected is similar in many respects to that used by Mc Bride [6] to describe the propagation of pure tones through a turbulent atmosphere.
A distribution of turbulence sizes with experimentally measured strengths was used in the calculation. It was assumed that the individual eddies were symmetric but the number density was a function of height. The result was a predicted distribution of sonic boom rise times from different realizations of the turbulent atmosphere between aircraft and receiver. The resulting spread in rise times was similar to that observed experimentally but the peak in the distribution occurred at lower rise times than observed experimentally but with rise times greater that predicted from molecular relaxation effects only. We felt we were making progress though the model being used was not yet accurate.
The next step was to improve our description of the eddy shapes, Due to wind, eddies which begin elongated vertically as connective ceils rise from the warm surface (and later fall), are elongated in the direction of the wind. The extent of elongation depends on the size of the eddy as well as its altitude above the surface. Adopting reasonably meteorological descriptions of such anisotropy, calculations through the turbulent lower layer of the earth's atmosphere were repeated. The result has been computed rise times which are nearer to those observed but still too short. 
